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Petroleum wax feeds having a low oil content are 
converted to high viscosity index lubricants by a 
two-step hydrocracking-hydroisomerization 
process in which the wax feed is initially 
subjected to hydrocracking under mild conditions 
with a conversion to lube range products of 
between generally 30 and 40 wt.% of the feed. 
The hydrocracking is carried out at a hydrogen 
pressure of at least 800 psig (5617 PkPaa) using 
an amorphous catalyst which preferentially 
removes the aromatic components present in the 
initial feed. The hydrocracked effluent is then 
subjected to hydroisomerization in a second step 
using a low acidity zeolite beta catalyst. The 
second stage may be operated at high pressure 
by cascading the first stage product into the 
second stage or at a lower pressure, typically 
from 200 to 1000 psig (1480 to 6996 PkPaa). The 
second stage catalyst is preferably a noble metal 
containing zeolite beta catalyst. The second 
stage is carried out at relatively low temperature, 
typically from 600 DEG to 650 DEG F (316 to 343 
DEG C). A final dewaxing step to target pour 
point may be used. 
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CLAIMS 



[Claim(s)] 

1. From Hydrocarbon Feed of Mineral Oil Origin Which Has at Least 80% of the Weight of Wax Content It 
is the approach of manufacturing the hyperviscous characteristic lubricant which has the viscosity index of 
at least 130. It hydrocracks according to the dual function lubricating oil hydrocracking catalyst which 
comes to contain a degassed part, (i) this feed — at least — the hydrogen partial pressure of 800psig(s) 
(5617kPaa) — an acid amorphism porosity support matter top — metallic hydrogen — By whenever [ to 
which the result from which the invert ratio which converts feed to the product which boils out of a 
lubricating oil boiling range becomes high with 50 % of the weight is brought / severe ] the process which 
hydrocracks the aromatic hydrocarbon component which exists in feed — and — It comes to contain a noble- 
metals hydrogenation component on the porosity support matter containing (ii) zeolite beta. How to come to 
contain the process which isomerizes the wax nature paraffin which exists in the distillate from a 
hydrocracking process, and isomerizes wax nature paraffin to isoparaffin with more low wax nature under 
existence of an isomerization catalyst whenever [ subacidity / which has the alpha value which does not 
exceed 20 ]. 

2. Approach of claim 1 publication that lubricant has viscosity index of range of 140-170. 

3. Approach of claim 2 publication that range where viscosity index is suitable is 155-160. 

4. Approach of claim 1 publication that feed is deoiling wax which has at least 90% of the weight of wax 
content. 

5. Approach of claim 1 publication that catalyst of hydrocracking process contains metal of the 8th group of 
at least one sort of periodic tables, and at least one sort of metals of the 6th group as metal component. 

6. Approach of claim 5 publication chosen from group which metal of the 8th group becomes from nickel, 
Co, Pt, andPd. 

7. Approach of claim 5 publication chosen from group which metal of the 6th group becomes from W and 
Mo. 

8. Approach of claim 5 publication that hydrocracking catalyst comes to contain alumina as acid support 
matter. 

9. Approach of claim 1 publication that lubricating oil hydrocracking catalyst is fluorinated lubricating oil 
hydrocracking catalyst. 

10. The approach of claim 9 publication that a hydrocracking catalyst is a preliminary fluorination 
lubricating oil hydrocracking catalyst by which preliminary fluorination was carried out to the fluorine 
content of a fluorine one to 10% of the weight. 

The approach of claim 1 publication that the invert ratio between the hydrocracking processes to 1 1 .650 
degree-F- (343 degree-C-) is 10 - 30% of the weight of feed. 

12. The approach of claim 1 publication that an isomerization catalyst includes the zeolite beta isomerization 
catalyst which has the alpha value which does not exceed 10. 

13. The approach of claim 12 publication that an isomerization catalyst includes the zeolite beta 
isomerization catalyst which has the alpha value which does not exceed 5. 

14. For boron, an isomerization catalyst is the approach of claim 12 publication of existing as a frame 
component of a zeolite beta coming [ a boron content zeolite beta isomerization catalyst ]. 

15. The approach of the claim 14 publication which contains 0.5 - 2% of the weight of platinum on support 
including the boron content zeolite beta and matrix in which an isomerization catalyst contains boron as a 
frame component of a zeolite beta. 

16. The approach of claim 1 publication of performing an isomerization process by the pressure of 200psig 
(s) (1480kPaa) at least under existence of hydrogen. 
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17. The approach of claim 1 publication of performing an isomerization process with the invert ratio to 650 
degree-F-(343 degree-C-) product which does not exceed 30 % of the weight on the feed criteria to an 
isomerization process under existence of hydrogen. 

The approach of claim 17 publication of performing an isomerization process at the temperature which does 
not exceed 18.650 degrees F (343 degrees C). 

19. From Petroleum Wax Feed Which Has at Least 80% of the Weight of Wax Content It is the approach of 
manufacturing the hyperviscous characteristic lubricant which has the viscosity index of at least 130. Under 
existence of the hydrocracking catalyst which comes to contain the metal hydrogenation component of at 
least one sort of periodic-table metals of the 6th group and at least one sort of periodic-table metals of the 
8th group on (i) amorphism porosity alumina support, By whenever [ which brings about the invert ratio to 
the temperature of at least 650 degrees F (343 degrees C), and 650 degree-F-(343 degree-C-) product which 
does not exceed 30 % of the weight on petroleum wax feed criteria / severe ] The process which 
hydrocracks petroleum wax feed in a hydrocracking process under existence of the hydrogen of the pressure 
of 1000psig(s) at least, In a list (ii) At the temperature of 550-700 degrees F, at least Under existence of the 
hydrogen in the hydrogen partial pressure of 1 000psig(s), On support whenever [ subacidity / which has the 
alpha value which does not exceed 10 ] including the boron content zeolite beta which contains boron as a 
frame component of a zeolite and under existence of the paraffin isomerization catalyst which comes to 
contain a noble-metals hydrogenation component How to manufacture the product which carries out 
hydrogen isomerization of the product of a hydrocracking process, and has the viscosity index of at least 
130. 

20. The approach of claim 19 publication that feed is the deoiling wax which has at least 90% of the weight 
of a wax content. 

21. The approach of claim 19 publication that the range of a viscosity index is 140-170. 

22. The approach of claim 19 publication that the range where a viscosity index is suitable is 155-160. 

23. The approach of the claim 19 publication which carries out the direct cascade of the distillate from a 
hydrocracking process to a hydrogen isomerization process. 

24. The approach of claim 19 publication that 650 degree-F+ invert ratio in a hydrocracking process is 10 - 
30 % of the weight on petroleum wax feed criteria. 

25. The approach of claim 23 publication of performing a hydrocracking process with the hydrogen partial 
pressure of 1500 -2500psig (10433. 5 - 17338kPaa). 

26. The approach of claim 19 publication that a hydrocracking catalyst is a fluorination hydrocracking 
catalyst. 

27. The approach of claim 19 publication that the alpha value of a hydrogen isomerization catalyst does not 
exceed 5. 

28. The approach of claim 19 publication of having the alpha value to which an isomerization catalyst does 
not exceed 0.5 - 1.5% of the weight of a platinum content, and 20 on all the weight criteria of a catalyst 
coming [ steam treatment pt / zeolite beta catalyst which contains boron as a frame component of a zeolite ]. 

29. The approach of claim 19 publication of performing an isomerization process at the temperature of 600 
degrees F (316 degrees C) - 650 degrees F (343 degrees C). 

30. The approach of claim 19 publication that 650 degree-F-(343 degree-C-) invert ratio in an isomerization 
process is 10 - 20 % of the weight on the feed criteria to an isomerization process. 

3 1 . The approach of claim 19 publication of attaining the target pour point, giving a hydrogen isomerization 
product to a delow, and using loss in a delow process as 20 or less % of the weight. 

32. From Petroleum Wax Feed Which Has at Least 80% of the Weight of Wax Content It is the approach of 
manufacturing the hyperviscous characteristic lubricant which has the viscosity index of at least 130. Under 
existence of the hydrocracking catalyst which comes to contain the metal hydrogenation component of at 
least one sort of periodic-table metals of the 6th group and at least one sort of periodic-table metals of the 
8th group on (i) amorphism and porosity alumina support, On the temperature of at least 650 degrees F (343 
degrees C), and petroleum wax feed criteria By whenever [ which brings about the invert ratio to 650 
degree-F-(343 degree-C-) product which does not exceed 30 % of the weight / severe ], at least under 
existence of the hydrogen of the pressure of 1000psig(s) The process which hydrocracks petroleum wax 
feed in a hydrocracking process, In a list (ii) At the temperature of 600-700 degrees F (315-371 degrees C), 
under existence of the hydrogen in the hydrogen partial pressure of 200 - lOOOpsig (1480 - 6996Pkpaa), On 
support whenever [ subacidity / which has the alpha value which does not exceed 10] including the boron 
content zeolite beta which contains boron as a frame component of a zeolite and under existence of the 
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paraffin isomerization catalyst which comes to contain a noble-metals hydrogenation component How to 
manufacture the product which carries out hydrogen isomerization of the product of a hydrocracking 
process, and has the viscosity index of at least 140. 

33. The approach of claim 32 publication that feed is the deoiling wax which has at least 90% of the weight 
of a wax content. 

34. The approach of claim 32 publication that lubricant has the viscosity index of the range of 140-170. 

35. The approach of claim 34 publication that the range where a viscosity index is suitable is 155-160. 

36. The approach of claim 32 publication that 650 degree-F+ invert ratio in a hydrocracking process is 10 - 
30 % of the weight on petroleum wax feed criteria. 

37. The approach of claim 32 publication of performing a hydrocracking process with the hydrogen partial 
pressure of 1500 - 2500psig (10433. 5 - 17338kPaa). 

38. The approach of the claim 32 publication which is the hydrocracking catalyst which the hydrocracking 
catalyst fluorinated. 

39. The approach of claim 32 publication that the alpha value of a hydrogen isomerization catalyst does not 
exceed 5. 

40. The approach of claim 32 publication of having the alpha value to which an isomerization catalyst does 
not exceed 0.5 - 1.5% of the weight of a platinum content, and 5 on all the weight criteria of a catalyst 
coming [ steam treatment Pt / zeolite beta catalyst which contains boron as a frame component of a zeolite ]. 

41 . The approach of claim 32 publication of performing an isomerization process at the temperature of 600- 
650 degrees F (3 1 6-343 degrees C). 

42. The approach of claim 32 publication that 650 degree-F-(343 degree-C-) invert ratio in an isomerization 
process is 10 - 20 % of the weight on the feed criteria to an isomerization process. 

43. The approach of claim 32 publication of attaining the target pour point, giving a hydrogen isomerization 
product to a delow, and using loss in a delow process as 20 or less % of the weight. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Technical field to which manufacture invention of hyperviscous characteristic lubricant belongs This 
invention relates to the approach of manufacturing the lubricant which has a high viscosity index, by 
hydrocracking a mineral oil feed raw material and a petroleum wax with an especially low oil content. 
Background of invention After the lubricant of a mineral oil system distills a paraffin nature crude oil 
fractionally by ordinary pressure conventionally, it is distillled fractionally under reduced pressure and 
manufactured by the separation sequence performed in the petroleum refinery which comes to contain 
obtaining a distillate fraction (neutral oil) and a residue fraction. A residue fraction can also be used as 
lubricant base oil usually called bright stock, after performing deasphalting-izing and severe solvent 
processing further. After neutral oil removes a hypoviscosity characteristic (V. I.) component by solvent 
extraction, the delow by either the solvent delow method or the contact delow method is given, and it 
considers as the desired pour point, and after that, the lubricant base oil which carried out the delow is given 
to hydrogen finishing, and improves stability, and a coloring component is usually removed. This Prior art 
usually has the property of paraffin nature, and is dependent on the selection and use of rough stock oil 
which make the lubricant fraction of a request of desired quality generate in a suitable amount. However, 
according to the lubricating oil hydrocracking process that best marginal quality with an aromatic 
hydrocarbon content usually higher than a paraffin nature crude oil or the best rough stock oil matter of low 
quality can be used, the range of the stock oil source permitted is expandable. Lubricating oil hydrocracking 
fizlly established in petroleum-refining industry comes to contain performing the first hydrocracking process 
with high pressure under existence of the dual function catalyst which generally performs the ring breakage 
and partial saturation of an aromatic hydrocarbon component which exist in feed. The product from the first 
hydrocracking process of having the property of paraffin nature is ** which gives hydrocrackate to delow 
actuation in order to attain the target pour point, since the component which has the comparatively high pour 
point which needs to be removed in a delow process is included. 

Recently, in the structure of the engine of an automobile, there is an inclination accompanied by a higher 
operating temperature, and the higher operating temperature needs the lubricant of quality high enough as 
engine effectiveness improves. One of the matter of the to demand is a higher viscosity index (V. I.) for 
reducing the effect of the viscosity on the engine lubricant by higher operating temperature. Conventionally, 
although it was attained when a viscosity index modifier, for example, polyacrylate, was used for a high 
viscosity index value, there is a limit in extent of the improvement which carries out in this way and can be 
attained. A viscosity index improver tends to decompose under the effect of the high temperature and the 
high shear rate which are produced in an engine. Quicker disassembly of an oil is caused by high stress 
conditions, therefore a remarkable quantity of a viscosity index improver is used rather than it is generated 
in an efficient engine. Therefore, the fluid of a hyperviscous characteristic is used as the base and the stable 
lubricant for automobiles is continuing being called for from the conditions of hot and a high shear rate 
generated within today's engine. 

It becomes high cost to manufacture them by the conventional synthetic approach, and having the viscosity 
index value the synthetic lubricant manufactured by the polymerization of an olefin excelled [ value ] in the 
bottom of existence of a certain kind of catalyst needs a usually expensive start raw material, although found 
out. Therefore, hyperviscous characteristic lubricant can be manufactured from a mineral oil raw material, 
and the technique which is equal to the technique used in petroleum refining today is needed, 
actually — ** — in the theory, the property of lubricant should have paraffin nature highly similarly, and it is 
because paraffin has low viscosity and combination with a desirable high viscosity index. The paraffin 
which has branching of normal paraffin and some, for example, n-methyl paraffin, is the matter of the wax 
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nature which gives the high pour point which must have been permitted by lubricant base oil, therefore it is 
removed in process of the delow actuation in the above conventional reforming processes. But it is possible 
to process wax nature feed so that many advantages of the property of paraffin nature may be maintained, 
conquering the property of the pour point which is not desirable. The severe hydrogen art for manufacturing 
the lubricating oil of a hyperviscous characteristic is indicated by "Developments in Lubrication PD 19 (2) 
and 221 - 228 pages", such as an S bull (S. Bull). By this approach, wax nature feed, for example, a wax 
nature distillate, a deasphalting-ized oil, a rough low, etc. process feed by actuation in which the Ist-step 
processing operated by the high temperature service in the first hydrogen processor was closed, and are 
given to the two-step hydrogen treating which performs alternative removal of the aromatic hydrocarbon 
which is not desirable by hydrocracking and hydrogenation. The 2nd step is operated under comparatively 
mild conditions at lower temperature, its hydrogenation is main, it adjusts the total aromatic hydrocarbon 
content in an end product, and affects distribution of an aromatic hydrocarbon kind. By performing a 
topping in the following redistillation process, the viscosity and the ignition point of base oil are adjusted, 
and the pour point of final base oil is adjusted by carrying out a delow in solvent (MEK-toluene) delow 
equipment after that. The rough low separated from delow equipment can be reworked, and can manufacture 
the base oil of a hyperviscous characteristic. 

Wax nature feed is used and the process of the kind of **** given to hydrocracking on the nickel-tungsten 
on an amorphism dual function catalyst, for example, an alumina, or a silica alumina is indicated by the 
British patent No. 1,429,494, 1,429,291 and 1,493,620, and the list at U.S. Pat. No. 3,830,273, 3,776,839, 
3,794,580, and 3,682,813. In the approach indicated by the British patent No. 1,429,494, after giving the 
rough low generated by the delow of wax nature feed to hydrocracking on a dual function hydrocracking 
catalyst in 2000psig or the hydrogen pressure beyond it, the desired pour point is obtained by carrying out 
the delow of the hydrocrackate. A delow is performed by the solvent method and it is indicated that 
recycling at a hydrocracking process is desirable as for the separated wax. 

In this kind of process, a hydrocracking catalyst is a dual function catalyst which generally contains the 
metal hydrogenation component supported on amorphism acidity support, the [ one sort of metals with 
which a metal component is usually chosen from the iron-group (the VIII group) element of a periodic table 
and ] — it is combination with the combination of base metal with one sort of metals chosen from a VIB 
group element, for example, nickel, and molybdenum or a tungsten. A modifier, for example, Lynn, or 
boron may exist as indicated by the British patent No. 1,350,257, 1,342,499, 1,440,230, France **** No. 
2,123,235, and the 2,124,138 list at the Europe patent No. 199,394. Boron can also be used as a modifier as 
indicated by the British patent No. 1,440,230. The activity of a catalyst can be raised by using a fluorine by 
fluorinating on that spot during actuation of a process (inch-situ), or incorporating into a catalyst with the 
gestalt of a fluorine compound suitable in the case of preparation as indicated by the British patent No. 
1,390,359. 

Although it is found out by the approach of using an amorphism catalyst for processing of wax nature feed 
that hyperviscous characteristic lubricant can be manufactured itself, there is a limitation in it. This 
technique needs the delow capacity for the best mode to be also remarkable, in order to manufacture feed 
and to carry out the delow of the hydrocrackate to the desired pour point. Although the amorphism catalyst 
of the reason is effective in the saturation of the aromatic hydrocarbon compound under the high-pressure 
conditions used typically (about 2000 psig(s)) Highly, therefore comparatively, so that it asks for the 
selectivity about isomerization of a paraffin nature component, and activity the paraffin of a straight chain 
Although extent of wax nature is low and it has a comparatively high viscosity index, the pour point is 
because extent needed for fully satisfying a product pour point property to low isoparaffin is not isomerized. 
Therefore, the wax nature paraffin which passes equipment is removed at a subsequent delow process, it is 
necessary to recycle, therefore the capacity of equipment declines. Although the isomerization activity by 
which the amorphism catalyst was restrained restricts single current yield to about 50% or less of value, the 
wax invert ratio accompanying it is about 30 - 60%, and if higher yield is obtained, it will improve the 
effectiveness of a process clearly. Generally the viscosity index of a product is also restricted to about 145 
by isomerization activity in a once-through operation in the 0-degree F pour point. A temperature demand of 
an amorphism catalyst is also comparatively high compared with a zeolite catalyst at least, and, generally is 
about 700-800 degrees F. 

Other approaches to which upgrading of the wax nature feed raw material is carried out to hyperviscous 
characteristic lubricant base oil are indicated by U.S. Pat. No. 4,919,788 and No. 4,975,177. Hydrogen 
processing of this approach is carried out by a wax nature feed raw material and the zeolite beta catalyst of 
high siliceous [ wax / wax nature gas oil, a rough low, or / deoiling ] typically. 
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It is known that a zeolite beta is very effective about isomerization of paraffin under existence of aromatic 
hydrocarbon as reported to U.S. Pat. No. 4,419,220, and the capacity is U.S. Pat. No. 4,919,788 and No 
4,975,177. 

In ****** 5 it is effectively used so that the yield and the viscosity property of a product may become the 
optimal. A zeolite beta catalyst makes it min to decompose these components to the matter which has the 
boiling point outside the lubricant range, isomerizing more the amount paraffin of macromolecules 
contained in the back end side of feed to the matter of low wax nature. In a subsequent delow process, the 
wax nature paraffin by the side of the front end of feed is removed by a solvent delow or the contact delow, 
and attains the target pour point. A product viscosity index higher than a case process independent [ each ] 
can be attained by combining a paraffin hydrogen isomerization process and the continuing alternative 
delow by the front end side of a feed raw material, and further, if needed, since it is yield increase in 
efficiency, a process can be optimized for the increase in efficiency of a viscosity index. 
Although it was found out that the process from which this zeolite serves as a catalyst has effectiveness with 
itself high to processing of the high feed of paraffin nature, since the zeolite beta catalyst which has high 
isomerization selectivity was accompanied by the lower engine performance about removal of the aromatic 
hydrocarbon component of low quality, applying this process to the feed containing the aromatic 
hydrocarbon of comparatively low quality suited the inclination restricted. Other polycyclic type matter 
cannot receive the attack by the zeolite in an aromatic hydrocarbon list easily, therefore they pass a process, 
remain in a product, imitate the result to which a viscosity index (V. I.) falls, and are those of**. 
Lubricating oil yield is in the inclination restrained by disassembly of the wax to the outside of the low wax 
isomerization selectivity in a low invert ratio, and the lubricating oil boiling range in a high invert ratio, and, 
generally the lubricating oil maximum yield is obtained in 20 - 30% of the weight of the invert ratio range 
(650 degree-F+ inversion). Therefore, while a product maintains a high viscosity index value, in order to 
improve lubricating oil yield, it is desirable to reduce hydrocracking selectivity to to raise isomerization 
selectivity and coincidence. 

Therefore, if it summarizes, it is possible that an amorphism catalyst is comparatively deficient in the 
selectivity over paraffin under existence of a polycyclic type component, and it has high activity about 
decomposition, and the process using an amorphism catalyst is inferior about a single current invert ratio 
and total yield since a delow demand is high while the whole yield has been low. on the other hand, since a 
zeolite has far high selectivity about paraffin isomerization, the process using a zeolite catalyst can attain 
higher yield, but when using the hydrogen pressure of whenever [ middle ] in a process, the aromatic 
hydrocarbon which quality boils among lower feed is not processed efficiently, but actuation is restrained by 
the various alternative factors of the zeolite in various inversion level. 

Outline of invention The artificer invented the method of usually manufacturing the lubricant of about 80% 
of isoparaffin, the high quality which contains 90 - 93% of the weight of isoparaffin typically, and a 
hyperviscous characteristic (VI) that an isoparaffin content was very high, according to the two-step wax 
hydrocracking-hydrogen isomerization process. The United States patent application 08th under current 
connection / No. 01 7 or 949 

In relation to the two step wax hydrocracking-hydrogen isomerization process of**, the contents are 
included by this specification by referring to. However, the feed to the approach of the United States patent 
application number 08th / No. 017 or 949 has an oil content higher than the feed of this invention. 
According to the approach of this invention, generally, about 130 or more, it is usually the range of 140-170, 
and the product in which the value of the range of 155-160 has a typical, very high viscosity index can be 
manufactured. According to the approach of this invention, the feed of various presentations, for example, 
the deoiled wax, can be processed, and the lubricating oil base oil of a hyperviscous characteristic can be 
manufactured with good yield. As compared with the approach using an amorphism catalyst, wax nature 
paraffin and since the straight chain and the process which converts straight chain-like paraffin to the 
isoparaffin of the hyperviscous characteristic of lower wax nature are mainly almost efficient, the approach 
of this invention of the delow demand to a product is remarkably low, and yield is high. Since removal of 
the aromatic hydrocarbon component of low quality of feed is more efficient as compared with the approach 
of making a zeolite a catalyst It has the advantage that fixed product quality is acquired with the application 
of wide range feed. The advantage that the product of a higher viscosity index (VI) is obtained covering the 
large invert ratio of the range of an invert ratio about 5 to 40% is also brought to the yield of the range 
where the greatest lubricating oil yield (about 40 - 50% of invert ratio) is obtained, and a list. 
According to this invention, wax nature feed is given to a two-step hydrocracking-hydrogen isomerization 
process. ** given to the hydrogen processing by the dual function catalyst which contains a metal 
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hydrogenation component in the 1st step under the comparatively quiet condition to which an invert ratio is 
restricted in feed, and on amorphism acidity support. The 2nd step includes the hydrogen isomerization 
process performed using the noble-metals content zeolite catalyst of whenever [ subacidity ]. In the 1st step, 
with ring opening reaction, a ring is saturated partially or completely and the product which is paraffin 
nature more generates it relatively by ****** which gives the aromatic hydrocarbon component of low 
quality of feed to a hydrocracking reaction. However, it can maintain, without decomposing these products 
farther by restricting an invert ratio in the 1st step to the product lower than a lubricating oil boiling range 
which generally has the boiling point below about 650 degrees F (about 345 degrees C). Generally, in order 
to maintain lubricating oil yield, the invert ratio in the 1st step is restricted so that 30% of the weight of feed 
from the first may not be exceeded. 

In the 2nd step, conditions are optimized so that hydrogen isomerization of the paraffin which exists from 
the first in feed with the paraffin generated by hydrocracking in the 1 st step may be carried out. A catalyst is 
used whenever [ subacidity / which has high isomerization selectivity for this purpose ]. It is found out 
whenever [ subacidity ] that a zeolite beta catalyst brings about the result of having excelled, in order to give 
a hydrogenation-dehydrogenation function to this catalyst and to promote desired hydrogen isomerization ~ 
noble metals — platinum is used preferably. 

The approach of this invention carries out the need of the comparatively high pressure in the 1 st step, in 
order that it can be operated in the two different modes and the all may make max removal of the aromatic 
hydrocarbon component in feed. For that purpose, they are 800psig(s) (about 5620 kPaa(s)) at least. 
The pressure of about 800 to 3000 psig (about 5620 to 20785 kPaa (absolute pressure)) is usually suitable. 
Without making it fall, it can move to the 2nd step at a cascade type, and can also be operated, or it can let 
the 2nd step pass to the comparatively low middle decollator which removes a more volatile component and 
an inorganic heteroatom for the 1st step product since it can generally be operated by the pressure below 
1000psig(s) (about 7000 kPaa(s) (absolute pressure)), and, as for the 2nd step, it can also operate the 1st step 
distillate for a pressure. Since it is easy, the cascade method which does not perform middle separation is the 
desirable mode of actuation, but when a high pressure vessel cannot be used for this part of actuation, the 
two-step actuation using a pressure comparable in the 2nd step or low is desirable. However, even if it is 
which case, the approach of this invention is very suitable in order to carry out upgrading of about 1 5% of 
the weight or more of the rough low to a hyperviscous characteristic lubricating oil by high single current 
yield and the restricted product delow demand, the feed, for example, the aromatic hydrocarbon content, of 
wax nature. 

Drawing In an accompanying drawing, drawing 1 -3 are a graph which shows the result of an experiment of 
the hydrogen processing indicated in the example. 

Detailed explanation In the approach of this invention, wax nature feed is converted into hyperviscous 
characteristic lubricant by the two-step hydrocracking-hydrogen isomerization approach, a viscosity index 
with a high product — generally it characterizes with at least 130 and the good viscous property of usually 
having the viscosity index of the range of 1 55-160. Under existence of hydrogen, in the 1st step, two phases 
of an approach isomerize paraffin alternatively and perform it in removing the aromatic hydrocarbon 
component of low quality alternatively, and the 2nd step using the catalyst optimized by manufacturing the 
product of the low pour point and a hyperviscous characteristic by the hydrocracking reaction. 
Feed The feed used in the approach of this invention is measured by the ASTM trial D-3235, and comes to 
contain the petroleum wax which contains 90-93% of the weight of an isoparaffin wax preferably at least 
80% of the weight. In such feed of the mineral oil origin, most of a wax is the paraffin of a straight chain 
and the chain which branched slightly, for example, the paraffin containing methyl paraffin of the high pour 
point. 

a petroleum wax, i.e., the wax which has a paraffin property, usually cools a stream according to the 
physical separation from a wax content petroleum refinery stream to the temperature which a wax separates 
— usually — a solvent delow, for example, MEK / toluene delow, — or it is guided by the automatic 
refrigerant method, for example, propane, delow from purification of petroleum or other liquids. These 
waxes have the high initial boiling point more than about 750 degree F (about 400 degrees C), and become 
very useful by it in processing to the lubricant which also needs the at least 750 degrees F (400 degrees C) 
initial boiling point. Existence of the component of the lower boiling point is not eliminated. They are 
removed with the product which has the equivalent boiling range generated in the separation process 
following characteristic down stream processing. However, since these components give a load to a 
processor, it is desirable by choosing the cutpoint of feed appropriately to eliminate them. The terminal 
point of the wax feed guided from the solvent delow of the distillate fraction generated by the vacuum 
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distillation of neutral oil, i.e., a reduced crude, or long RESHIDEYU is usually below about 1 100 degrees F 
(about 595 degrees C), therefore these can usually be classified as a distillate rather than a residual-oil 
stream. However, the high-boiling point wax feed raw material which has a terminal point to about 1300 
degrees F (about 705 degrees C), for example, a petrolatum wax, i.e., the wax separated from a bright-stock 
delow, can also usually be used. 

The wax content of feed is high, generally it is more nearly usually at least 90 - 93 % of the weight at least 
80% of the weight, and the remainder from occlusion oil comes to contain isoparaffin, aromatic 
hydrocarbon, and a naphthene hydrocarbon. The non-wax content of the naphthene which branched to 
aromatic hydrocarbon, the poly naphthene, and altitude does not exceed about 20% of the weight of a wax, 
and does not usually exceed 7 - 10 % of the weight preferably. Since the high wax matter of paraffin nature 
has aromatic hydrocarbon and the comparatively low naphthene content, it has usually low viscosity, but 
according to the content of wax nature paraffin being high, if it does not process further, the melting point 
and the pour point which are no longer permitted as lubricant are brought about. 
This kind of feed raw material is the usually deoiled wax. In this specification, the wax nature product 
directly obtained from the solvent delow method, for example, MEK, or the propane delow method is called 
a rough low. A rough low is the matter of the solid-state also containing occlusion oil thru/or a semisolid 
while mainly containing the high paraffin (most is n- and monochrome-methyl paraffin) of wax nature, the 
[ of Petroleum Refinery Engineering (MacGraw-Hill, 1958) of W El Nelson (W. L.Nelson) ] — a rough low 
can be reformed and "the bottom oil of a low (foots oil)" and "a sweating low (crude scale, scale wax)" can 
be manufactured as indicated by VI chapter. Generally a sweating low is called a deoiling wax more. Two 
techniques used most ordinarily [ in order to separate a deoiling wax from the bottom oil of a low ] are wax 
sweating (wax sweating) and a solvent delow. The rough low cooled beforehand is gradually heated in wax 
sweating, melting of oil (collectively called the bottom oil of a low) and other low-melt point point matter is 
carried out to it, and dissociating from a rough low is included in it. The technique of wax sweating is 
indicated by U.S. Pat. No. 5,015,357. 

Deoiling of a wax is performed also as a part of solvent delow method which uses MEK. Waxes are 
collected on a continuation rotation vacuum filter, it is washed with a solvent, and oil is removed from a 
wax cake. It can mix with the new solvent which had them cooled, and a wax cake can be filtered at the 
temperature of 10 degrees F - 20 degrees F (-12.22-6.67 degree C), and can also carry out repulping by 
reducing oil further. The deoiling actuation accompanied by a solvent delow is indicated by U.S. Pat. No. 
3,729,414. 

The presentation of some typical waxes is shown in the following table 1 . 
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Typical deoiling wax feed has a presentation as shown in the following table 2. This deoiling wax is 
obtained by the solvent (MEK) delow of the 300SUS (65cST) neutral oil obtained from the Arab Wright 
crude oil. 
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lst-step hydrogen-treating-hydrocracking ** which gives wax nature feed to hydrocracking-hydrogen 
isomerization of two processes that both two processes are performed under existence of hydrogen. An 
amorphism dual function catalyst is used, the saturation and ring breakage of a low quality aromatic 
hydrocarbon component in feed are promoted, and the hydrocrackate of paraffin nature is made to generate 
more at the 1st process. This phase is performed under high pressure so that it may become advantageous to 
the saturation of aromatic hydrocarbon. However, an invert ratio is maintained at comparatively low level so 
that decomposition of the paraffin nature component of feed may become the product list obtained by the 
ring breakage and saturation of the aromatic series matter with min. As the purpose of these processes is 
suited, the hydrogen pressure in the 1st step is 800psig(s) (about 5620 kPaa(s) (absolute pressure)) at least, 
and is usually the range of 1000 - 3000psig (about 7000 to 20785 kPaa (absolute pressure)). Since the 
aromatic hydrocarbon of high level is saturated, the hydrogen partial pressure of 1 500psig(s) (10435kPaa 
(absolute pressure)) is usually the best at least, and the pressure of the range of 1500 - 2500psig (10435 - 
17340kPaa (absolute pressure)) is suitable about a great portion of high pressure installation. It is 5000 - 
10000 SCF/Bbl (about 900-1800n.l. 1-1) preferably about 1000 SCF/Bbl (about 180n.l. 1-1) at least. 
The amount of ****** circulating flow is suitable. 

In this phase of the approach of this invention, generally, the invert ratio to 650 degree-F-(about 345 degree- 
C-) product does not usually exceed 30% of the weight of feed, in order to maintain the high single current 
yield of a request characteristic of a process, being restricted to 30 or less % of the weight of a feed raw 
material, and manufacturing the feed for the 2nd step of a process, the product which has the boiling point 
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below a lubricating oil boiling range of feed, and. As for the initial viscosity characteristic about the 1st step 
product, generally, it is desirable for an end product to be about 130 at least, in order [ beyond 150 or it ] to 
have a desired viscosity index. It depends for an actual invert ratio on the quality of a feed raw material from 
this reason. An invert ratio can be maintained at a desired value by adjusting temperature in this phase, and 
the range of 700-800 degrees F (about 371-430 degrees C) of temperature is more nearly usually 650-750 
degrees F (345-400 degrees C). Although space velocity may be changed in order to adjust whenever 
[ severe ], doing so is not so common in fact from a viewpoint of mechanical constraint of a system. 
It depends for the exact temperature chosen in order to attain a desired invert ratio also on extent of the need 
of removing a low quality aromatic hydrocarbon component from feed, depending on the property of a 
catalyst and feed. Generally, in order [ which processes the feed of aromaticity more ] for aromaticity to be 
usually to about 30% in the highest, whenever [ high ] severe, conditions are more nearly required than the 
case where the feed of paraffin nature, for example, the deoiling wax feed of this invention, is processed 
more. Therefore, since the operating temperature needed in the 1st step is reached so that a desired product 
property may be attained when it is remove the low quality aromatic hydrocarbon component which is not 
desirable by hydrocracking, while the purpose of this process makes it min to convert a desired paraffin 
nature component to the matter of the boiling point below a lubricating oil boiling range, it is necessary to 
relate the property of feed to the activity of the catalyst to choose. In order to attain whenever [ of a request / 
severe ] in this phase, temperature is related to space velocity, but since it is practical, space velocity is made 
to respond to mechanical and making other restricted requirements, for example, pressure drawdown, into 
min, and is usually maintained at a fixed value. Generally, space velocity is usually 0.5 - 1.5LHSV 0.25 to 2 
LHSV per hour. 

The description of the 1 st-step actuation is using a dual function lubricating oil hydrocracking catalyst. This 
kind of catalyst has high selectivity to the hydrocracking reaction of aromatic hydrocarbon, in order to 
remove a low quality aromatic hydrocarbon component from feed, generally, the metal component which 
promotes the saturation of desired aromatic hydrocarbon contains in these catalysts — having — the [ one 
sort of metals from iron-group (the VIII group), and ] — the combination of the base metal which combined 
one sort of metals from a VIB group is usually used. Therefore, base metal, for example, nickel, or cobalt is 
used combining molybdenum or a tungsten. Since it is found out that it is very effective in promotion of the 
hydrocracking reaction of desired aromatic hydrocarbon, desirable combination is nickel/tungsten. It is not 
usually desirable, although noble metals, for example, platinum, or palladium can be used since it has good 
hydrogenation activity under sulphuric un-existing. The amount of the metal which exists on a catalyst is as 
[ catalyst / this kind of / lubricant hydrocracking ] conventional, generally it is all the weight criteria of a 
catalyst, a metal of the 8th group is 1 - 10% of the weight of the range, and a metal of the 6th group is 10 - 
30% of the weight of the range, the case where replace with base metal, for example, nickel, or cobalt, and a 
noble-metals component, for example, platinum, or palladium is used — the high hydrogenation activity of 
these noble metals — taking into consideration — a comparatively small amount — generally it comes out 
enough at about 0.5 - 5 % of the weight. 

the suitable approach of including sinking in, after inclusion of a metal forms porous support in the particle 
of a desired dimension — or it can carry out by adding to the gel of the support matter before baking. The 
addition to gel is a desirable technique when adding 10 % of the weight or more and a metal of the 6th group 
about 20% of the weight or more for comparatively a lot of metal components, for example, a metal of the 
8th group. These techniques are conventional things and are used for manufacture of a lubricant 
hydrocracking catalyst. 

A silica alumina can also be used, although the metal component of a catalyst is supported with porosity on 
the metallic-oxide support of amorphism and its alumina is desirable for this purpose. Although other 
metallic-oxide components may exist in support, those existence is not not much desirable, the hole 
structure inside the catalyst from which, as for support, a desired hydrocracking reaction occurs that a 
demand of a lubricant hydrocracking catalyst should be suited — high-boiling point feed — comparatively — 
** — a hole which is suitable for permitting that a high component invades — it has a dimension and 
distribution, therefore, a catalyst — usually — the minimum hole dimension of about 50A — having —**** — 
namely, a hole 50A or less — the hole which has a dimension — about 5% — it is — most holes — a 50-400A 
hole — the hole it has the dimension (the hole exceeding 400A the thing which has a dimension 5% or less), 
and whose about 30% or less of a hole is 200-400A preferably — it has a dimension. The suitable catalyst 
suitable for the 1 st step has the hole dimension of the range whose at least 60% of a hole is 50-200A. Hole 
dimension distribution and other properties of some typical lubricant hydrocracking catalysts (LHDC) of 
being suitable for using it in the 1st step are shown in the following table 3. 
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In order to attain a desired invert ratio, when required, a catalyst can be promoted with a fluorine, and this 
can be performed also by hydrocracking under existence of the fluorine compound added by feed, even if it 
is because a fluorine is built into a catalyst in the case of preparation of a catalyst. For this actuation to be 
the process of hydrocracking when it is the petrolatum feed for which the invert ratio of high level is needed 
as mentioned above, although the need is not usually made processing of rough low feed, and to use a 
halogenation catalyst with hot use may be needed. A fluorine compound is incorporable into a catalyst by 
infiltrating the fluorine compound (NH4F) suitable in the case, for example, the ammonium fluoride, or 
ammonium hydrogendifluoride (NH4 F-HF) of preparation of a catalyst. Among these fluorine compounds, 
the latter is desirable. The amounts of the fluorine used for the catalyst containing a fluorine element are all 
the weight criteria of a catalyst, and are usually about 2 - 6 % of the weight about one to 10% of the weight 
preferably. The nest of a fluorine can be performed also by making it sink in, after drying or calcinating gel 
and forming a catalyst particle in the case of preparation of a catalyst, even if it is because a fluorine 
compound is added to the gel of metallic-oxide support or. As mentioned above, when a catalyst contains 
comparatively a lot of fluorines and a lot of metals, before drying or calcinating gel and forming a final 
catalyst particle, it is desirable to build a metal and a fluorine compound into metallic-oxide gel. 
In this phase of actuation, fluorination of (inch situ) can maintain catalytic activity at request level on the 
spot which adds a fluorine compound to the stream which passes through a catalyst top. In order to increase 
the fluorine content of a catalyst before adding a fluorine compound to feed continuously or intermittently or 
actually starting hydrocracking, an initial activity chemically-modified [ it is made for a fluorine compound 
to pass through a catalyst top ] degree can also be performed under un-existing [ of feed ] (for example, the 
inside of a hydrogen stream). A fluorine can also be decreased to maintenance level desirable performing 
fluorination of the catalyst in such the spot so that the fluorine content of a fluorine may be drawn about 1 to 
1 0% before actuation and sufficient to maintain desired activity after that. The compounds suitable for 
fluorination on the spot are alt.fluoro toluene and difluoroethane. 

As for the metal which exists on a catalyst, it is desirable to use it with the sulfide gestalt, therefore 
preliminary sulfuration of a catalyst can be performed before initiation of hydrocracking. Sulfuration is the 
established technique and is typically performed by contacting a catalyst in sulfur content gas under 
existence of hydrogen. Mixture with hydrogen, a hydrogen sulfide and a carbon disulfide, or a mercaptan 
(for example, butyl mercaptan) is conventionality at this purpose. Preliminary sulfuration can also perform a 
catalyst by making hydrogen and a sulfur content hydrocarbon oil, for example, sour kerosene, or gas oil 
contact. 

Since paraffin nature of feed is high, a hetero atom content is low, therefore the preliminary hydrogen 
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treating of feed is unnecessary and it may be directly introduced into the 1st process. 
Hydrogen isomerization In the process of the 1st step of a process, by the low quality of feed, 
comparatively, the component of aromaticity receives saturation or ring breakage by hydrocracking, and 
paraffin nature is converted relatively to the high matter. Although the paraffin nature matter which exists in 
a stream in this phase of the approach of this invention has a good viscosity index property, it has the pour 
point comparatively high as a result whose they are paraffin nature. The purpose of the 2nd step of the 
approach of this invention is isomerizing alternatively to the isoparaffin nature component which also has 
the lower pour point, maintaining a good viscosity index property for a paraffin nature component. The pour 
point which an end product should have can be attained without requiring the delow of superfluous extent 
by this following hydrogen isomerization. Although aromatic hydrocarbon does not need to be saturated 
with remarkable extent in the 2nd step of actuation, it follows with it and it can generally perform a 
comparatively low pressure and carrying out by the pressure of the range of about 200 to 1000 psig (about 
1480 to 7000 kPaa) since the aromatic hydrocarbon component of low quality is removed at the first 
hydrocracking process, the pressure of the range of about 400 to 1000 psig (about 2860 to 7000 kPaa) is 
typical. It is desirable to operate the 2nd step with the hydrogen partial pressure of 200psig(s) (about 1480 
kPaa(s)) at least in the low voltage mode of actuation. 

another mode of actuation — the 2nd step — setting — higher hydrogen pressure — generally it is carried out 
by the hydrogen pressure more than lOOOpsig (about 7000 kPaa(s)). Since the mode of this actuation can 
operate the 2nd step at the 1 st step and a cascade ceremony so that that appliance inlet pressure may become 
almost equal to the outlet pressure whose number is the 1st, it is desirable. 

Therefore, in the desirable mode of actuation, the 2nd step is the hydrogen partial pressure of 400 - lOOOpsig 
(2860 - 7000kPaa) in low voltage mode, or will be operated with the hydrogen partial pressure of 1500 - 
2500psig (10435 - 17340kPaa) in high-pressure mode. The amount of hydrogen circulating flow is equal to 
the flow rate used in the 1 st step. 

The catalyst used in the 2nd process is a catalyst which has the shape of a straight chain which is wax 
nature, and selectivity almost high although straight chain-like paraffin is isomerized to the isoparaffin 
system product of low wax nature, the big hole which has acidity with this kind of comparatively low 
catalyst — it has the property of a dual function on the porous support of a dimension coming [ a metal 
component ]. In this phase of actuation, in order that the boiling point may decrease the inversion to the 
product which separates from a lubricant boiling range, acidity is maintained at low level. Generally, 30 or 
less alpha value is used and a desirable value is 20 or less. 

An alpha value is rough order of magnitude which shows the catalytic-cracking activity of a catalyst as 
compared with a standard catalyst. By the trial of an alpha value, the relative- velocity constant (per unit time 
amount n-hexane inversion rate per unit catalyst volume) of the trial catalyst over the standard catalyst 
which determines an alpha value as 1 (rate constant = 0.016-/second) is given. The alpha trial is indicated by 
U.S. Pat. No. 3,354,078 and journal OBU KYATARISHISU (Journal of Catalysis), the 4th volume, 527 
pages (1965), the 6th volume, 278 pages (1966) and the 61st volume, and 395 pages (1980), and refer to 
these reference for it about experimental explanation. The experimental experiment conditions of using in 
order to calculate the alpha value shown in this specification contain in journal OBU KYATARISHISU, the 
61st volume, and 395 pages (1980) the amount of variable flow and the 538-degree C constant temperature 
which are explained to the detail. About the dual function catalyst used in this phase of the approach of this 
invention, an alpha value is calculated under un-existing [ of a metal component ]. 
The support matter for hydrogen isomerization of paraffin is a zeolite beta, and this is the high siliceous 
zeolite of the gestalt which has the acid activity of low level required to make decomposition of paraffin into 
min and make isomerization of paraffin into max. Even if it is because the value of low acidity is acquired 
by using silica / alumina ratio high enough for a zeolite and this compounds a zeolite directly by suitable 
presentation in a zeolite, steam treatment or dealuminization actuation, for example, an acid extract, can 
attain. The zeolite which has low proper acidity can also be prepared using the isomorphous substitution of 
metals other than aluminum, the zeolite with which this contains frame elements other than aluminum 
although a zeolite can be given to alkali-metal cation exchange and it can also be made desired low acidity 
level by the exception method — use — it is not more desirable than things. 

Although a zeolite beta is desirable support, it is because having the activity which was excellent in the 
bottom of existence of aromatic hydrocarbon to paraffin isomerization is found out as indicated by U.S. Pat. 
No. 4,419,220. the zeolite beta of a gestalt compounds the zeolite of a high siliceous gestalt, for example, 
the zeolite with which a silica-alumina ratio exceeds about 50:1, whenever [ subacidity ] - or it can obtain 
by carrying out steam treatment to the acidity level of a request of the zeolite of a lower silica-alumina ratio 
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as a easier approach. An option depends a part of frame aluminum of a zeolite on exchanging for other triads 
which essentially make acid activity level in a zeolite low level, for example, boron. As for this kind of 
desirable zeolite, at least 0.5% of the weight of frame boron is usually preferably contained in a zeolite at 
least 0. 1 % of the weight including frame boron. 

In this kind of zeolite, tetrahedron coordination of the frame is carried out and it mainly consists of silicon 
mutually connected by the bridging of oxygen. Coordination also of the little element (the case of an 
aluminosilicate zeolite beta alumina) is carried out, and it forms a part of frame. Although a zeolite contains 
the matter also in the hole of structure, these do not become a part of frame which constitutes the 
characteristic structure of a zeolite. Vocabulary called "frame" boron exists in a hole, and it is used in order 
to distinguish the matter in the zeolite frame checked by contributing to the ion-exchange ability of a zeolite 
from the matter which does not affect the ion-exchange Yoshimasa object of a zeolite. 
The method of preparing the high silica content zeolite containing frame boron is known, for example, it is 
indicated by U.S. Pat. No. 4,269,813, and the preparation approach of the zeolite beta containing frame 
boron is indicated by U.S. Pat. No. 4,672,049. The amount of the boron contained in a zeolite can be 
changed by using the boric acid of various amounts to the amount of a silica and an alumina by including 
boric-acid ion in a various amount in a zeolite generation solution as indicated by them. These contents of 
an indication can be referred to as explanation about the approach that a zeolite can be manufactured, 
whenever [ subacidity ] a zeolite beta catalyst - setting — a zeolite ~ at least 0.1% of the weight of frame 
boron ~ at least 0.5% of the weight of boron should be included preferably. Usually, the peak of boron is 
about 5% of the weight of a zeolite, and, in many cases, is 2 or less % of the weight of a zeolite. A 
silica:alumina ratio is [ in / including a certain amount of / a frame / usually / alumina / the conditions at the 
time of composition of a zeolite ] usually at least 30:1 . A desirable zeolite beta catalyst is acquired by 
carrying out steam treatment of the zeolite containing boron to the beginning containing at least 1% of the 
weight of boron (considering as B-2 03), and 20 or less final alpha value is obtained preferably 30 or less. 
Steam treatment conditions should be adjusted so that a desirable alpha value may be attained in a final 
catalyst, and generally the ambient atmosphere of a steam is used for them 100% at the temperature of about 
800 - 1300 degrees F of abbreviation (about 427- about 704 degrees C). Usually, generally steam treatment 
is performed for about 24 hours for about 12 to 91 hours, in order to obtain the fall of acidity with desired 
extent. It is found out that a result which is not attained even if it uses the zeolite which has equivalent 
acidity in the conditions which were advantageous as for especially the thing for which steam treatment is 
used in order to reduce the acid activity of a zeolite, and were compounded is obtained. It is thought that 
these results originate in the trivalent metal removed from a frame existing according to the device which is 
not solved completely during steam treatment actuation, and its operation of a zeolite improves by that. 
Although it is compound-ized with a matrix material, and a non-acidity matrix material, for example, an 
alumina, a conventional silica alumina, and a conventional silica are suitable and the silica as a non-acidity 
binder is made desirable a condition [ not giving acid activity to the catalyst in which the matrix was 
formed, with substantial extent ] for this purpose in order that a zeolite may form a final catalyst, a non- 
acidity alumina (alpha alumina monohydrate), for example, alpha boehmite, can also be used. Though an 
alumina has the property of non-acidity, since it has the inclination to react with a zeolite under 
hydrothermal-reaction conditions, and to raise acidity, it is desirable to use a silica as a binder, compound- 
izing with the matrix of a zeolite — usually — the weight ratio of a zeolite .-matrix — 80:20-20:80 — generally 
it is carried out by 80:20-50:50. The conventional means to include can perform making compound-ization 
into the desired last catalyst particle by the extrusion which kneads together, and pelletizes an ingredient 
continuously. The desirable approach for extruding a zeolite together with the silica as a binder is indicated 
by U.S. Pat. No. 4,582,815. In order to attain desired low acidity, when carrying out steam treatment of the 
catalyst, the actuation is carried out, after carrying out like conventionality and combining a catalyst with a 
binder. 

The 2nd process catalyst needs for a hydrogenation 1 dehydrogenation component to intervene, and in order 
to promote the hydrogen isomerization of the request which advances through a partial saturation transition 
kind, it also contains a metal component. In order to make isomerization activity of a catalyst into max, the 
metal which has a strong hydrogenation function is desirable, and, so, platinum and other noble metals, for 
example, palladium, are made desirable, the amount of a noble-metals hydrogenation component — general - 
- 0.5- of the whole catalyst — it is usually 0.5 - 2 % of the weight 5% of the weight. In order to build 
platinum into a catalyst, the conventional technique included [ make / it / sink in with the solution of a 
platinum cation complex, for example, the ion exchange by platinum tetra-ammine, or a fusibility platinum 
compound, for example, the tetra-ammine salt of platinum, for example, a tetra-ammine platinum-salts 
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ghost, ] can be used. In order to make noble metals convert into the gestalt of an oxide and to give a desired 
mechanical strength to a catalyst, ****** which gives a catalyst to the last baking under conventional 
conditions is made. As the catalyst of the 1st step was already explained, ****** which gives a catalyst to 
preliminary sulfuration before use is also made. 

The purpose of the 2nd step is isomerizing to the straight chain of the wax nature in the 1st step distillate, 
and the isoparaffin nature matter which is expensive as for a viscosity index although wax nature's is more 
low in a straight chain-like paraffin nature component almost, and has the comparatively low pour point. 
Therefore, making inversion to a non-lubricating oil boiling range product (usually 650 degree-F-(345 
degree-C-) matter) into min, the conditions of the 2nd process are adjusted so that this purpose may be 
attained. Since the catalyst used in this process has low acidity, the inversion to the lower product of the 
boiling point is a low comparatively, and it can usually become more nearly optimal [ the 2nd-step 
actuation ] than decomposition by choosing whenever [ severe ] suitably isomerizing it. temperature [ in / 
when an alpha value is / a conventional space velocity / about 1 using five or less Pt / zeolite beta catalyst / 
the 2nd step ] - general ~ the range of about 550-650 degrees F (about 290-370 degrees C) — it is — the 
invert ratio in 650 degree-F+ - general - about 10- of the 2nd step feed - it is more nearly usually 12-20 
% of the weight 30% of the weight. But although the temperature from this temperature out of range, for 
example, about 500-degree-F (260 degrees C) extent, to about 750 degrees F (about 400 degrees C) can also 
be used, higher temperature is not usually so desirable. At temperature with higher it, it is to accompany it 
by the result which the lubricating oil product in which extent of the thermodynamic profitableness of a 
hydrogenation reaction falls more, becomes [ isomerization selectivity ] lower, and stability is inferior 
generates, if operating temperature increases more. Since it originates in using high hydrogen pressure in 
high-pressure mode and activity improves, temperature of the 2nd step is made desirable [ the temperature 
of 550-700 degrees F (about 290-370 degrees C) ] in high-pressure mode compared with a thing with the 
range it may be somewhat lower than the temperature suitable for low voltage actuation, and desirable about 
this actuation phase in low voltage mode of 600-700 degrees F (about 315-370 degrees C). Although the 
range of space velocity of 0.5 - 2LHSV (hr-1) is common, in many cases, the space velocity of about 1 
LHSV is the most advantageous. Although it is the same as that of the flow rate used in the 1st above step 
almost, since the amount of hydrogen circulating flow does not not much have consumption of hydrogen as 
a result near [ in this 2nd step of this approach ] hydrogen income and outgo, when suitable, the lower 
amount of circulating flow can also be used for it. In the operation mode of a cascade type, it will be found 
out that the superfluous hydrogen from the 1st step is also suitable for the 2nd-step actuation. 
Especially the advantageous point of this invention is becoming separable [ the ftuiction which should be 
performed by the whole actuation scheme ]. In the 1st step, the process of saturation and ring breakage 
removes the hypoviscosity characteristic component which is not desirable under comparatively high 
temperature and a high flow and pressure requirement. By contrast, since the 2nd step aims at making the 
isoparaffin content in a product into max and the hypoviscosity characteristic matter is processed in the 1 st 
step, it can become the the best for performing alternative isomerization of the paraffin nature matter. 
Although the suitable low temperature conditions for paraffin isomerization restrict a decomposition 
reaction as mentioned above, they are thermodynamically suitable to saturate the olefin of the lubricating oil 
range which can be generated under existence of the hydrogenation component of high activity especially on 
a catalyst by the decomposition reaction. Thus, the 2nd step is also effective for the hydrofinishing of a 
product, consequently the stability of a product and its stability over the UV irradiation which is the property 
which was not often especially fulfilled in the conventional hydrocracking lubricating oil product improve. 
Especially hydrofinishing.is effective when performing the 2nd step with a high hydrogen partial pressure, 
for example, the partial pressure more than about 1000 psig(s) (about 7000 kPaa(s)). Therefore, since both 
aromatic hydrocarbon and a lubricating oil range olefin are low, in order to attain the desired target pour 
point, **** of the content of the partial saturation object produced by being processed the optimal in two 
processes separated functionally [ an approach ] which only gives an isomerization product to a final delow 
process is good, and it does not need the further finishing process. Therefore, after it gives a product to final 
rectification and it removes the low-boiling point matter, in order to attain the target pour point to a product, 
it can do ****** given to a final delow process. 

Delow Although a last delow process is usually required in order to attain the pour point of a desired 
product, that extent of a delow needed is comparatively small is the description which should observe the 
approach of this invention. Generally, the loss between final delow processes may not exceed 1 5 - 20% of 
the weight of delow equipment feed, but may be less than [ it ]. When any of a contact delow or a delow 
[ solvent ] can also be adopted and it uses solvent delow equipment here, the separated wax can be recycled 
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in the 1st step of an approach, or the 2nd step, and can also be processed further. Since paraffin nature is 
high, the wax separated in the solvent delow can be directly recycled to the 2nd step in a mode which 
operates the 2nd step by the comparatively low pressure, when suitable. 

Although a middle hole dimension zeolite, ZSM-5 [ for example, ], is used for a desirable contact delow 
process, the most desirable delow catalyst uses a middle hole dimension zeolite with high extent of 
constraint, ZSM-22 [ for example, ], ZSM-23, or ZSM-35 as the base. These zeolites bring about the delow 
of high selectivity, and producing the low pour point and the delow product of a high viscosity index is 
found out. The delow method which uses these zeolites is indicated by U.S. Pat. No. 4,222,855. The zeolite 
with desirable using it in this invention can carry out characterization which has the hole opening which 
brings about the result which has a sorption property which is indicated by this patent, and which was 
specified as indicated by U.S. Pat. No. 4,222,855 that it is a zeolite. The property, i.e., (1) (about a sorption, 
it is [ hexane / n-] 80 degrees C in temperature about 50 degrees C and O-xylene) It measures in P/Po of 0.1 
and the sorption ratio of n-hexane pair O-xylene is about three or more on capacity % criteria, and (2) 1000 
degree F and one atmospheric pressure (k3 MP/kDMB is made or more into about two the ratio of the rate 
constant measured at the temperature of 1000 degrees F — ), It is having the engine performance which has 
priority over 2 which has two branching, and 3 -dimethyl butane (DMB), and decomposes 3 -methyl pentane 
(3 MP) alternatively from 1 / 1/1 -fold quantitative-ratio mixture of n-hexane / 3 -methyl pentane / 2, and 3- 
dimethyl butane. "P/Po" is the same semantics as the usual semantics which is indicated by reference, such 
as "THE dynamic character OBU ADOSOPUSHON (The Dynamic Character of Adsorption)" (the 2nd 
edition, the Oxford university press (1968)) etc. by Jay EICHI DEBORU (J. H.deBoer), and is a relative 
pressure specified as a ratio of the vapor pressure of the partial pressure/sorbate of the sorbate in the 
temperature of a sorption. 

The ratio of a rate constant and k3 MP/kDMB are a formula. : k= (1-/Tc) In (1-epsilon) 

[— k is the rate constant of each component among a formula, Tc is contact time and epsilon is the invert 

ratio of each component.] 

It asks "Be alike" from a primary rate by the usual approach. 

Known permutite ZSM-22, ZSM-23, and ZSM-35 are contained in the zeolite corresponding to the 
requirements for these sorptions at the ferrierite of a natural zeolite, and a list. When using it in a delow 
process, at least, these zeolites are an acid type or a hydrogen mold partially, and it is desirable a metal 
hydrogenation component and to use noble metals, for example, platinum, preferably. A Pt/ZSM-23 delow 
catalyst is used and the result of having excelled is obtained. 

Manufacture and the property of zeolite ZSM-22, ZSM-23, and ZSM-35 are indicated by U.S. Pat. No. 
4,810,357 (ZSM-22), 4,076,842 and 4,104,151 (ZSM-23), and the list at 4,016,245 (ZSM-35), and refer to 
these for them about explanation and its preparation of a zeolite. A ferrierite is a natural mineral indicated 
by reference, such as zeolite molecular sieves (Zeolite Molecular Sieves) of for example, Di W BUREKKU 
(D. W.Breck), 125-127 pages of (John Wiley & Sons (1974)), 146 pages, 219 pages, and 625 etc. pages, and 
refer to it for it about explanation of this zeolite. 

The demand in the delow equipment of a product is comparatively small. The approach of this invention 
brings about improvement more remarkable than the approach of using only the amorphism catalyst for 
which remarkable extent of a delow is needed about this point. According to separation of the function of a 
proper to the approach of this invention, it becomes possible [ a single current invert ratio ] to, attain about 
70 - 80% of invert ratio more highly and generally to being 50% by the approach of using an amorphism 
catalyst, therefore the throughput of equipment increases remarkably compared with the conventional 
approach. Although invert ratio level can also be made into 80% or more consequently, the charge to delow 
equipment decreases, a product viscosity index and yield fall to coincidence, and when the product which 
has about 135 or less viscosity index generally is not permitted, a last delow phase can be omitted 
completely. 

Product The products by the approach of this invention are a hyperviscous characteristic and the low pour 
point matter, and are obtained with the outstanding yield. Besides having the outstanding viscosity property, 
it has high stability also to ultraviolet radiation to both oxidation and heat in a list. Generally the viscosity 
index value of the range of 130-160 is acquired, and on the original wax feed criteria, about 50% of the 
weight, when the wax invert ratios corresponding to it in product yield are about 60 and 70%, respectively, 
the viscosity index value of 140 can be attained easily. Lubricating oil yield improves substantially by 
isomerization by the continuing zeolite beta. The description of the approach of another this invention which 
should be observed will be maintaining the viscosity value of the request of a product at this invention as a 
result of restrictive boiling range inversion of a proper, and if it says conversely, it will be that higher yield 
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is obtained with fixed product viscosity. 

The example which shows the advantage of the two-step process (lubricating oil hydrocracking / hydrogen 
isomerization) about reforming of a rough low is included in the United States patent application 017th 
under current connection, and No. 949. In the following examples, the theory which processes a deoiling 
wax in a two-step process is explained. In the following examples, a wax invert ratio is defined as follows. : 
Wax invert ratio = [(wax in feed (% of the weight)) - (wax which remains after a solvent delow (% of the 
weight))] /(wax in feed (% of the weight)) 

Example example 1 450-N wax of the low oil content which has a property as shown in Table 2 is 
reproduced, fluorinated NiW/alumina catalyst are used, and they are the following conditions. : LHSV (hr- 
1) 1 Pressure (psig) 2000 H2 circulation (SCF/BBL) 7500 Reactor temperature (degree F) 700-760 (371-404 
degrees C) 

It was alike and processed. 

All wax nature liquid products were distilled to 650degree-F+, the solvent delow was carried out after that, 
and although yield was low, the lubricating oil which has the outstanding viscosity index was obtained. 
These data are shown in Table 4. 
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Example 2 Further upgrading and hydrogen isomerization were performed by processing all the liquid 
products (sample of 14 % of the weight of invert ratios in the above-mentioned example 1) from a 
hydrocracking process with a Pt/[B] zeolite beta catalyst whenever [ subacidity ], and carrying out hydrogen 
isomerization of most non-converted waxes efficiently to the lubricating oil of the very high quality whose 
all are essentially isoparaffin, and a very high viscosity index for improvement in lubricating oil yield. The 
whole liquid product of wax nature was processed on the catalyst in the range of 400psig, 2500SCFB 
hydrogen, and the inversion level of 0.5 or more LHSVs. Then, the whole liquid product was distilled to 700 
degrees-F + cutpoint of names. Then, when the solvent delow of the wax nature residual oil was carried out, 
the lubricating oil which has the lubricating oil yield which improved was obtained. The result of these 
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experiments is shown in Table 5. 
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Drawing 1 is a graph which shows the improvement of yield to the wax invert ratio obtained by the 
approach of this invention as compared with 1 process process of an example 1 . Drawing 2 also shows that 
some of a viscosity index improve as compared with 1 process process of an example 1 . Drawing 3 shows 
that kinematic viscosity is kept desirable with a high wax invert ratio compared with the case of only 
hydrocracking. 

Example 3 By carrying out the contact delow of the 0-20 degree-F (-17.78—6.67 degree C) pour point 
sample from an example 2 by the shape selectivity catalyst system, ZSM-5 [ for example, ], ZSM-23, or 
ZSM-35, upgrading can be carried out so that the pour point (-40 degrees C) base oil matter -40 degrees F or 
less which has 90% of the weight or more of a paraffin content may be generated. Although it has very high 
quality similarly, the experiment which drops the pour point using these catalysts about the matter with a 
low paraffin content (lubricating oil obtained by hydrocracking of a rough low of 35% of oil contents) is 
shown in the following table 6. 
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Reducing the pour point at -40 degrees F (-40 degrees C) according to a delow catalyst, these results reduce 
a viscosity index about 7-13 times, and show that; paraffin content was not influenced by the fall of the pour 
point like the kinematic viscosity in 100 degrees C. According to the lubricating oil matter of an example 2 
with which the viscosity index value fell 13 times about the low pour point delow, in a very high paraffin 
content, the matter which has the viscosity index and the very low pour point to about 143 can be 
manufactured, and it can generate the product of the same viscosity property as PAO (Pori Aruffo olefin) 
(Table 7). Oligomerization of 1-decene generates this matter. 
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* NOTICES * 

CTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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2 4. 5^y^^X7^-FWe, 7K^b^X@tCfett^6 5 0° 
10-3 0M%-e&3M<DiBH 1 9sE«©7arSo 

2 5 . 7}<mikftMXM%: 1 5 0 0 — 2 5 0 Opsig (10433. 5—1733 
8 kPaa) (D7mftJ±lC Xft 5 W^cDlBH 2 3 IB«c©7a ?4o 

2 6. 7j<^fb^M^7>y^b7j<^b^M^Tfe^lf^C)|BHl 912*5© 

7} So 

2 7. 7j<^MM^(07';I/^r{ji^5^M^^i/^siAf<C)SBH l 9t2*ccWS 

o 

ip tz-ti*^^ h^-zmmtt^^T***), M^©^:«»a^-eo. 5-1.5 
«»%£oa#^»st;2 o^m^r^r^yrm^mtmM^mm 1 9f2«4© 

2 9. m/MtJLn*. 6 0 0° F (3 1 6°C) -6 5 0° F (3 4 3 °C) (DM. 

m-cft5$mcD%im 1 9§2«cD7a&o 



(5) 1 0-5 1 0 5 6 5 

3 0. m&fcJCMte&llZG 5 0° F- (3 4 3°C-) fflt&ibK Sttftlg 
s\(D7*-VmmT% 1 0-2 0M%T&3ff;£<D$6Bl 9i3*c©#S;o 

3 1. 7kmmmt£j&m*:ffiuyKttLT, mvyxmte*3ifzm&* 2 ow. 

3 2. £fc 8 0lI%O7y^Xtl*Sta5j|li7y^77-f-F^ 

SW#fe&«<D#£T, / M<i:fe6 5 0° F (3 4 3°C) <DMM, ~BtXPGW7v* 
X7^-FS*P7:\ 3 0ll%m^6 5 0° F- (3 4 3°C-) «^ 
OKWfefefee>-r3fiMSiRteT, 4>&< tfclOO 0psig<DJEE#©7j<i^#&T 

(ii) 6 0 0 — 7 0 0° F (3 1 5 — 3 7 1 °C) OiSSJCT 2 0 0—1 0 0 0 
psig (1 4 8 0 — 6 9 9 6Pkpaa) <D7k^#JE"e©7jc3t€>#3E"K &tHf:*^-r 

h<Dnfa&fr£VT*vm*n^%*ym^m^*^^h'<—&%:^fr. 1 o 
tfe 1 4 o©«tjgm»^wrs^%i*S5g-rs7j}£o 

3 3. fcfc 9 0li%O7 7 ^Xti^tt§»7 7 ^ 

3 4. H?fjffl*V 1 4 0-1 7 0c0$BHOiterai!(^W-r§W^OlBH3 2 12 

3 5 . ttimm&<Diffmi3:mm& 1 5 5 - 1 6 0 x^^,mi^<owm 3 4 tB«gcD77 

So 

3 6. 5i77^X7^-Fl?f\ 7j<^{b^XigJC4ottS 6 5 0° F +$e 
Wl 0-3 0fifi%"T?*5|»^©«BH3 2t2*c£>737£o 

3 7 . zfcjgffc^APX®* 1 5 0 0 — 2 5 0 Opsig (10433.5—1 733 



(6) 1 0-5 1 0 5 6 5 

8 kPaa) (Dimfrmc Tff 3 If^OSBH 3 2 gH*g<D#?£o 

3 8 . fcmitimmm&y ^miti^t^m^mmm-v^m^mm 3 2 te 

3 9 . 7mm^tmm(or^y rm& 5 ^m^^mm^m 3 2 ssic©^ 

o 

MP t/M*^^ h^—ZMM%^A;V%:9. MM<D±mmmmT* 0 . 5-1.5 

4 1. g1£ffcHg)&6 00-6 5 0° F (3 1 6-3 4 3 °C) <DMST*tT 5 ft 
5f<<DfBffl3 2HB*c<Wf£o 

4 2. glkffcXgfc&ttS 6 5 0° F- (3 4 3°C-) ijfcftW, S'l^fclDg 

^\(oy^~vmmr\ 10-2 omm%-e&mm<Dmm3 2seig<D77?£o 



(7) 1 0-5 1 0 5 6 5 

?jim±. m^mthic^^rimmmm cv.i.> ^^^bfctf, iim. ms'j 
^cd^, ?(DmuyLrcmmmmmz7mi±±ifKttisftT, S/£14^i*j± 

mffiWkmitftMmz, —m^ y^-v^K^-r^mmmit7mm.^(Dm 
m^oz- t^hs-vr^, s^y^^'&(Dnm*m?%mm<D7mitftBJimfr 

mttmuymmctt-rzo 



(8) Wr£¥ 10-5 1 0 5 6 5 

>"&<D#'I4<D^ < of ij^^r^o J: -5 tc "7 y * ^ — H &$tt3"r S d rJI6 
r&So Wtt^»OJHm^*Sig^Sfe«>05figS«:7jc^a7j^*^ xx-7 
MS. Bull)^© r pevelopments in Lubrication PD 19(2), 221-228HJ icfflTri 



(9) 1 0-5 1 0 5 6 5 

U * ^-±CD^ >y £ y^Xf ^±T7K^fb^tc{>J-r 3 z. (DM?)? 
n-t?Xte, M*k£\ nmmm 1,4 2 9,4 9 4^ i»l,4 2 9,2 9 1f& 
tflnl^l , 4 9 3,6 2 Mt?tC^S# ffpfg 3 . 8 3 0,2 7 3^§, ^3, 7 

7 6,8 3 9^, HOII 3,7 9 4,5 8 0 3,6 8 2,8 1 3 ^ftcP^^ 
tlTVSo HB^frmi . 4 2 9, 4 9 4#tC|H«c^nTV^^^*5V>T«, 7 
-y^^^-FCin^tc.fc-pt^nfflD^^ 2 0 0 OpsigXii^tiJ^ 

ls<l*$>?XT>£<Dffi.-&1fV&Zo W^l.3 5 0,2 5 7^ |s]!g 1 
,3 4 2,4 9 9^ IrJSIII , 4 4 0, 2 3 0^§, 77^1^2, 1 2 3,2 3 5 

ni2, 1 2 4, 1 3 s^mmcmmmnmi 99,39 4^icnm^nx^ 

4 4 



(10) <$mW- 1 0-5 1 0 5 6 5 

MMvfcmz, ^mmmi, 390,35 9mcm^tiri^^o^ 
y^m^m^^ctic^^r, mz.^ yu-^y.tDmi^c'tom-v On-situ 

% mmmzm^ztizMmikflrT c^2ooo P sig) -eco^mmmti^mit^ 
ic^^>y^^xMtmtm3 o~6 o%i?^d, <£ 9~m^i&mt>mzftz> t-rn 

—mc, ^7 00-800° FT^^o 
^ «^4,9 1 9, 7 8 8fM^4,9 7 5, 1 7 7 ^CfEic^nT^ 

*S#fFlfU, 4 1 9,2 2 0^^fg^^nT^§d;9^. -tfxJ-^-Y h^-ZteJl 



\ 



(11) ^¥1 0-5 1 0 5 6 5 

t&d. ^comt)te*mmm4, 919,78 8§Rtf®4, 975, 177^ 
Tt^o nx^^ v^-zmmt, y^-Y^mmic^ti^^m^^y 
m&ttmfzmn^ftMfz c tttrn'Mc? z> 0 y^~ vcDWMicioifz y v 

yymmmty^u-txt, m<m^muy tmm-e>&-&z>z ticker \ * 
y*v^**t&mci&VTW.^mt<Drctbic, 5ummm%i.<D$hmt<Drc 

(Dmmwiffi&mmft^tD y^^7s(D^micx-Dr^^H^m^^>K>. mm 
item^m*. —mc 2 0-3 omm%(om,\tmmm (650 0 v+mit) ic 



(12) 1 0-5 1 0 5 6 5 

y t z z-k x o xmrntEtiZo 
&mmi*. r.&^yvtx7kmitftM-7mmwty*u*ixic&-DT, jv/\ 

<yy ■< >Smtf®&bT'&\,\ il^8 0%(D^V7^y^y^ 9 o — 9 

3mm%<D^v>^yj>*^m?%m&n]mw&mm. (v o ommm* 
w&r^m^mvrco mttt&mwxmmmmmo 8/017,949^ 
- mm yv? ^mit^m-ymmmt fu -t x k mm~? s & <d -e & d , ^ <o 

($(#-^0 8/0 1 7,9 4 9-^c7)7a?*^07^-F(i, *^0"7^ — F J: D t 

iH^Mft^tot^^o *aw©^TJ£k:«knar, — Jftfctti 3 0JW± 

, il?f?t± 1 4 0—1 7 0©«SH"e&9> 1 5 5—1 6 0 ©SSHOffi^^WT* 

tt^^ h*MMt? & fife titm? 2>t, y* — Ffr£<D{giS,||<D 

0-5 0%<D3te{fc^) W#e>nS«SH©iR^ Mm^5~4 0%M 
cDiBB©/£v«fc^c;bfcoT, «k tmi/i&Jg}gi& (V I) 04/S»*W6n5 



(13) 1 0-510 56 5 

m?ft^$BH<fc d fefgv\ — mem 6 5 o° f 4 5°o wtosbjs^W'T 

^-r§rc46(C, m 1 ®!%V<Dm<tm±. 7n^r©7^-K03 OlI%*g^!S:^ 

itfl/^JETJ^S-TSo ^©Tc&fclfcJu 4>&< ^^80 Opsig G&5 6 2 OkPaa) 
> mmtm8 0 0 — 3 0 0 Opsig Oft 5 6 2 0 — 2 0 7 8 5 kPaaO&ftJE)) OJE 

, — jRfc 1 0 0 0psig(^J7 0 0 0kPaa(^Mi±))J^TcD/±^-e^-r^C t7b^ 

Si l MM^R^M^/l^^-r^^P^^ 

fctf-M&Mfr&te**, ^2©pg-eRejsxf±iav>jEE^*ffli/>sz^apir^ 



(14) 1 0-5 1 0 5 6 5 

# 3 7c #> tc K m L T (/ >S o 
MM 

<tfel30, ilSte 15 5-16 OOlBHO^ra^Wr^m^^ttlf'l* 

*^W©^Jc:fel>r^ffl"rS7^ — Kti, A S TMfi^D-3 2 3 5lc£«9 
S'J^LT, '>^<tt8 0ii%, L< «9 0 — 9 3li%0'fy^77-f 

ic&^t. y^^^±^tmmmsmi^K^^rcm(D;^y^y, mtux 

*^>wi7yj>*^&nffigh&<D;^y*>T*&&o 

FU-A^^-rSCltlc^oTs iIHTfe*, Mn7, i^MEK/h;H 

mvmfofDmwifrZMmznzo cnsyv^xau ^750° f g^4oo°c 
) £A±<D^mmm&%:misT33t), ^n^o-r. 'j>&< t$>7 50 0 f (4 
0 o°o <DmMm&*&>&^£?%mmm^fiim-?z><i tias^rimicmmc 



(15) Wr&¥ 1 0-5 1 0 5 6 5 

mmi ioo° f (^j5 9 5°o wTtfe k> > fct, cnztemntenmx 

hU-A<£D&, ®UJHi:lT»f§o LfrU iim. S1 3 0 0 8 F Oft 
7 0 5°C) l«M^r§»77^X7^-FM ^FP7 

&< 9 o~9 3li%t^D, M^*^;i^£^gp«^v/^:7^>\ 7? 
fi»%^rM^-f N fc?g;L<&7~l OMro^ritg^&^o /^:7f ^'ftcD^y 

>y^Xtt£/£^ffln^ £fftiT3o finite, y >y ^xtt^iv^^^ > (* 

^tf@M^L*WMtfe5o ^>Ja -x;l/-^;l/y> (W. L. Nels 
on) cQ Petroleum Refinery Engineering (MacGraw-Hilh 1 9 5 8^) (D^Vlm 
tlBi^ntt^j:^u, in7^«U, ro^TtSKfoots oil)j %.Z? r 
fgjfn^ (crude scale, scale wax) J ^ISJig-TS C £*n?#5o f§rTn^«> <fc 



(16) 1 0-5 1 0 5 6 5 

frt>ttmt2> C i:^$nS. yy^X^JfOK^ti, ^@#|^5, 0 15,3 
fc$Tfc&m3iJ£M-£-U 10° F~2 0° F (- 1 2.2 2 6. 6 7°C) (DU 

#s 0 r§»n«j7^#-5^^mi> xmmm3, 729,41 4^tc^^n 



17 . y 


7X*flj& - 




tl 






A 


J3 




D 


> (11%) 


94.2 


81.8 


70.5 


51.4 




2. 6 


11.0 


6.3 


16.5 




2.2 


3.2 


7.9 


9.9 


^J^ttHl 06*90 


1.0 


4.0 


15. 3 


22.2 



(DWZttW v ^^tT^'y^ VWMfrt>mtbft%>3 0 0SUS(6 5cST)^-h^ 
;l/?*CD^(M E K ) V K X o Tf# £ tl£o 

API JfcS 39.2 

14.04 



(17) 1 0-5 1 0 5 6 5 

(ppra) " 9 

mm cm%) o.oi 

1 0 OXm^m (cSt) 1 6.294 

3 0 0°Cl;!teS (cSt) 3. 1 5 

MW)& CF) 12 0 

V y 9^V>m5t (ASTH D3235) 3. 1 





° tr 
r 




. 5 


7 5 9 


4 0 4 


5 


8 11 


4 3 3 


1 0 


8 3 0 


4 4 3 


2 0 


8 6 0 


4 6 0 


3 0 


8 7 8 


4 6 9 


4 0 


8 9 9 


4 8 1 


5 0 


9 17 


4 9 2 


6 0 


9 3 8 


5 0 2 


7 0 


9 5 9 


5 14 


8 0 


9 8 3 


5 2 7 


9 0 


10 14 


5 4 5 


9 5 


103 8 


5 5 9 



(18) <&m¥- 1 0-5 1 0 5 6 5 

immz$5l<f%7mf±te, i:&8 0 OpsigO$5 6 2 OkPaaGSfe*fJE))-e& 

0, 1 0 0 0 — 3 0 0 0psig(&J7 0 0 0 — 2 0 7 8 5 kPaa(|fe^i±))cD$g 

1 5 0 OpsigCl 0 4 3 5kPaa(^EE))cD7j<^J±^tm»TfeO, ±^<D 
Hl±mmCD^Tte 1 5 0 0 — 2 5 0 0psig( 10435—1734 0kPaa(^ 
JEE))©iBH©/±^^ilLTl^o / >=&<htl^l OOOSCF/Bbl (#J 1 8 0n.l.l" 

) , tff&. b< 14 5 0 0 0—1 000 OSCF/Bbl (#J9 0 0— 1 8 0 On. 1. 1 ' ) 

*rr agister, — 5 o° f- (1^34 5°c-) ^ti^^bW, 

-F»3 Offli%JMTte»Jlfi*h, 7 p n-bX0^2©^/ca60^^-F^r 
-FO3 0li%*i«A5j:!:fcJ:4V\ 1 5 0Xi4^tlJ^±omS 

- Fra<D a a n M^^rr&o Igrkststic: ©gPifT'iiS^ilsas-rs c £K <t orm 

iOMOct^t, Mfitix If«7O0~8 0 0° F ($3 7 1-4 3 
0°C) N £ Dilute 6 50-750° F (3 4 5 — 4 0 0 °C) ©$BHT&S 0 i§ 



(19) 1 0-5 1 0 5 6 5 

, imm^fcQO. 2 5 — 2 LHSV, iim^O. 5—1.5 LHS VT'$§ 0 

£*u mm (.'mviuwo frzco mcD&mtmviBMfrzcD lmco^mt^m^- 
3-nmmm~c\ mvum&miz 1 - 1 om*%<di6ht^d, mvim&mte 1 0 

0fi«%JW±RCf^VIffll^JB*3Ki 2 Oii%W±»t§<k a fcif^fc:, L 
Cft&O&flSfct, 3?*0&<DT&tK »»S!l**fb^»ttl«0« 



(20) WFl 0-5 1 0 5 6 5 

1gim5 0 AcD*/jN?L\ftfc£WLT£>D> SPls, 5 0 AOTO?L^^WT §?L 
Ji&J 5 %ggt~$. o T, ^gP^cOJL^ 5 0 ~ 4 0 0 A <D?L \m ( 4 0 0 A ^Sx. 
S?L\tt£^rr3 £><D& 5 96JKT) ^LT*3 D , L < «?LO^J 3 0 %J^(T 

^200-400 Ao?L\T?s^#-r5o §i i &mcm?z>tt?m%:MMte. iiwp 

&< ££>6 0%^5 0~2 0 0 A(DlBHO?L\f-?£^Wf § 0 l& 1 ©PgT^ffl-T 3 

c>^}i-r§^c>^cDft^^?®m^j7j<^{b^^ (lhdc) o?L^ts^s 

El 

1. 5mmR^t«t 1. 5B>mHm=i* 



mm 

n®m(cc/g) o. 33i 

^BfiS(niVg) 131 

^••yVMItW 4.8 
^>/Xry(Ii%) 22.3 
7 7f(ll%) 

7iV;t(li!H)) 

^®JK(g/cc) 4.229 

*i^g&JK(g/cc) 1. 744 

2c3l&K(g/cc) l. 2 



0. 453 
170 
4.6 
23.8 



4.238 
1.451 
0. 85 



1. 5miiiP3^ 
0.426 
116 
5.6 
17. 25 
3. 35 
2 

60.3 
4.023 
1.483 
0. 94 



(21) 1 0-5 1 0 5 6 5 

tfc, Fte^Sft;te:7y*{b^©#&TTj^fc^r«<: 

©^Jcti, **{k5M»03iST*^ Sfia©ffifflfc«fc, AayyfM^ffflt 
§iii^Mi:?n§c:i:^5o 7yj|Mb^»«\ tt$<DM!<Dl£tc:. 
7«yiM, 011*. ^yfbTVt^A (NH4 F) Xtt^'yftrvt- 
(NH4 F -HF) ^a^^Scii:tc<J:oTftftjKJcffi*ijityc:fcA^#S 

mm?z7vm<Dmiz. fm<o±mmwmx\ ^ix&m-i om%, ii 

J& LtMilf^M L fd£&c#M£ c i: «fc o T fc ff tl 2> 0 _ki$cD «fc a £ 

<omX (in situ) (Oy^mtK^X, ilM^Il/^Vt^C 

t§o 77ifb^{^ 5ittWfc:XfiWfa!Wte7-r-Ft«:»inLT*>«k^U §K 

(oy^mitit, m&tfiteffii~i o%y vm<D7 vm&m%m< zvicff? z t 

>&. V s 7 n x £ > t& £ 0 



46. zkift{b#fi¥<DliB$&ffifc:, MJKiO^WBBMbi&fTdcfc^T^ao fcft{bMi££ 



(22) 1 0-5 1 05 6 5 

yn-txo^ i &$g(Dmm?\ y^~ \ £ (o\&F a n^imwmmm&<Di& / M$, 

&9m^ffiM&*$>m~?%'fv 

&"ef75&&ltt<, ^ot, J*«W«^jEErt, -jRfc, *t)200~l OOOps 
ig (&J1 480-700 OkPaa) OfBH<DJBE^T*^i5S"r £ C £tfT*%Z>ib\ $J4 
0 0—1 0 0 Opsig (^J 2860 — 700 OkPaa) ©$6H©JEE**^^Wl?feS 
o JftfEOfflffi*- HT?ti, m2$m*. 'M<tt2 0 Opsig 0$ 1 4 8 OkPaa 

Jfcf^OSiJOt-Ktts m2e«tefe^TJ:0?S^*}RBE, -JKte, 1 0 0 Ops 
ig (It) 7 0 0 OkPaa) JW±<D#ifcJE Vnt>tl% 0 COfcfND*— KfcJ\ ^2gpg 



iot, iftftO^SbV^— FtCfel^T, m2J§8:BgfcJ\ teJEFE— F©4 0 0- 



(23) mtW- 1 0-5 1 0 5 6 5 

1 0 0 Opsig (2860 — 700 OkPaa) <D7kffi^j±T\ ^WiSSJEE*— F<D 1 
5 0 0 — 2 5 0 Opsig (10435—1 734 OkPaa) ©7j<f^JET^t£*l3 

it*wpir%rctbiz, tmmizi&^is^McurctiZo — «atc> 3oixtot/i/ 
;i/7ri©M^c<J;or, r/Wrfit^ 1 dg£»=o. o 1 6/#) £5£a6 

^n-^yfeftlfi) *^en§o 7;V7rlt»{4, *H#frlg3, 3 
5 4,0 7 8^£:tf>>>— 7^;P • - (Journal of Catalysis), 

^4#, 5 2 71(1 9 6 5¥X H6#, 2 7 81 (1 96 6¥) Rtfflt6 1# 
> 3 9 51 (1 9 8 0^) tCl2«c^nT*5D. I^cD^^ol/^Tticn^O^: 

mmgkmz, ^>-t-;p • • z u ->x, ^6i#, 3951 (1980 

^;l/CD^'l4?f'^*-r§ff$S^ ErWS-tf;i-^>r hTfeSo -tf*^ Hcfc^ 



(24) mW£ 1 0-5 1 0 5 6 5 

■e*?^ b^—Zl*1ffl£L^mfoT&%t>\ *B#fF!f§4, 4 1 9, 2 

v*?* b^-ziz, m'r^m.mm^^^^b, vx-r^m-xtf 

$35 0 : 1 ^§W7^ b*^J&-?Z>£tK£-DT, Xlt£*)®mtt&£. 

M^a-rsiittcfc^TttscfcA^^So su©^-?*^, -e*?^ b confer & 
z.immmm4, 2 6 9, 8 1 3^ciB«^nrfeo, #*&*^ig^ty-tf*^ 

^ h^-^(Dli^73?4«^IS#W : ^4, 6 7 2,0 4 9^F^^nt^5 0 ftl 



(25) ftmW- 1 0-5 1 0 5 6 5 

x%2> 0 -tf^-^-r httmmvizzfimmir&mmtLT, untbcom^nm* 

t-&£o imm%<D*?m%: (b 

K&^xmibn, 3oj£Hn l < it 20 pat (ommwftT fry rmiimzn 

Olcmffl-t^tT'&t), — mc. ^J8 0 3 0 0° F Gft4 2 7~$J7 0 

4°o turner, i o o%7mn.(onmm£mm?2>o mm. jmfmmit, 
ffiw.<DmmT*mi&(oi&i : *n2>rcisbic, mi 2-9 imm, -mem 2 4mm 
ftoo v*?^ h<Dmfe&*<&Tz&zrz&ic7mumm*m^2>z tit, mc 

Tmm.mmm^ic, ^icMmzftxm^^mwfc&o, 



(26) <&mW- 1 0-5 1 0 5 6 5 

80 : 20 — 20 : 80. ^fl£&C 8 0:2 0 — 5 0:5 OTfffctlS, *t^bte 

2,8i 5^cri^?nti^o p^mcDU^m^m^mm.t^rcibicmm^km 

o ft#«7j<^«^C»«^, — JJ&fc, )il!l^tt©0. 5r~5M% % Ji#«0..5 

mz. immsm&v&m&mm cmm. 6 5 o° f- (345°c-) mm.) 



(27) l&m- 1 0-510 5 6 5 

frfflx. k> &m&<ki£&mt &s & 5 \zt s c £tfx*zz>o ni y rm& 5 oto 
p tx-if^-^-Y h^—#mm*m^T, nmco&mm&tm 1 t*&sj§<s\ ^2 
mmicisttzMmiz—mc. ^550-650° f 0&2 9 0-3 7 o°o oib 

BT&tK 6 5 0° F+wmitmZ— miC ^2M7^-FO|>110~3 0 
M%, 2~2 0li%t$§o CKDfBB^OMffi, 0!Jx.fcf 

,,^5 0 0° F (2 6 0°C) »^7 5 0° F (ffl 4 0 0 °C) S 

/ >fS<ttJ:<, {gJEE^e— FOC©$ftf^|g|Sgtcol/>T6 0 0-7 0 0° F (M}3 
1 5-3 7 0°C) (DWmtfft 3; Ll^CDteJt^T, iSJE^e— FXlt 5 5 0-7 0 0 

F 0S$2 9 0-3 7 0°C) ©Mmtl^SnSo ^iSJgte 0.5-2 
LHSV (hr' ) OSBBftS— |RW"P*S*^ %><(Dm^lClZmi LHSV« 

mc, m2m.mts ^^Mv^^y^y^m^m^-r^ct^^mtL 
TfeD, immmmwmzmi®.mc*5^xmm-$nx^z>(Dx\ ^y^^n. 



(28) <&m¥ 1 0-5 1 0 56 5 

&J1 0 0 Opsig ($J7 0 0 OkPaa) JW±©#JET?ff 3 Jf^C, 7j<^{ktt±tf ti# 

Egg 

mM©^«£D^K)^^B^1-§/'c^tc«g^n^X@^M^«^T^§ 
K 0>J*.t£Z SM-2 2. Z SM-2 3XttZ SM-3 5^-Xfct5o Ctl 



tow*?* hit, m^m&&<D&iuv**>rce>u i&^mm&Rxfm^mm 



(29) nmW- 1 0-5 1 0 5 6 5 
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